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Abstract— The permanent research Pinang-Pinang Ulu Gadut primary forest, West Sumatra is a permanent plot that can be categorized
as the longest in the world for approximately 40 years, thus this research has added value to carbon changes. Carbon reserve estimates
for climate change mitigation require accurate calculations. Measuring by destructive methods takes a long time and costs a lot. Hence,
the use of remote sensing data capabilities hase multiresolution (spatial, spectral, and temporal resolution). Current forest monitoring
and transformation can be done more easily and quickly using remote sensing technology. The use of remote sensing brings many benefits
such as relatively inexpensive costs, in relatively quick and safe times in various weather conditions. Satellite imagery is often used to view
land covers. Remote sensing has long been an important and effective tool for the preservation of land cover and carbon stocks with its
ability to provide information about the fast, broad, precise, and easy spatial diversity on earth. Research shows that the estimate of
carbon reserves on the plot is permanently declining dramatically. From this study, we found the Estimates of carbon reserves on the
permanent plot are 13.75 tons/ha. Statistical analysis is obtained (R) 0.644 and (R?) 0.41 with y = 1.64 + 23.75x equation. This recursive
equation suggests that the regression coefficient value is positive.
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I. INTRODUCTION

The Pinang-Pinang forests measure their way into the tropical lowland rain forest located at 490-520 feet [490-520 M] above
sea level. A forest, which covers an entire ecosystem of interactions with the factors of growth and of the environment and of the
plant and animal communities, through a process called succession (Sumardi and Widyastuti,2007). Forests have very complex
functions such as oxygen producers, which they can play a key role in maintaining global climate stability because of their ability
to absorb CO; through the process of photosynthesis. When the forest is damaged it will affect climate change. That global climate
change is due to the buildup of greenhouse gases.

The largest greenhouse gas emissions are CO,. Thus, efforts are needed to address global climate change by lowering CO,
emissions. CO; emissions can be taken down by managing forests sustainably, increasing forest density, conservation of carbon
reserves and increasing forest carbon reserves. Loss of forest is adversely affected, loss of forest is caused by human actions such
as fragmentation of habitat, illegal loging, degradation, deforestation, and clearing (Hairiah and Rahayu, 2007). Forest damage,
climate change, and global warming, cause forests to suffer a decline because forests are the largest carbon absorption and play an
important role in the global carbon cycle and can store at least 10 times as much carbon as other types of vegetation such as
meadows, green crop, and tundra (Adiriono, 2009).
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Forests in Indonesia have a carbon reserve potential ranging from 61-300 tons of c/ha (rahayu). Indonesia's forest resources
have a high potential for biodiversity and carbon absorption as well as for forests to serve as nature's protector and buffer
(Suhendang, 2002). In general, primary dryland forests are capable of storing carbon in larger quantities than secondary land forests,
as in secondary forests there has been a disruption of their call (Pregitzer et al., 2004). Fires, wood extraction, land use for cultivation,

or other activities in forested areas cause a diminishing of the biomass potential that directly indicates its carbon storage capacity
(Korner et al., 2005).

Carbon backup and land-cover analysis are always connected to the use of spatial data. One way to get effective and efficient
spatial data is by remote sensing (satellite and air image). Remote sensing has multiresolution capabilities (spatial, spectral, and
temporal resolution). Current forest monitoring and changes can be done more easily and quickly using remote imaging (alba et al.,
2012). The data source used can be both photography and satellite images (cahyono et al., 2018). Long—term studies on the
permanent plot of Pinang-pinang forest are expected to contribute to ecological disaster mitigation. Some information about Plots
Permanen, Pinang-Pinang forests have been identified through the following research: Spread Pattern Calophyllum soulattri
(mukhtar et al., 1992, 1998), the growth and death of the tree (yoneda et al., 2006). Dispersion of several main trees (mukhtar and
koike, 2009). The level of the tree guild in the forest of pinang-pinang (yoneda et al., 2009). Counting carbon reserves for three
decades (mukhtar et al., 2014).

II. RESEARCH METHODOLOGY

This study was conducted in a permanent plot forest of Pinang—Pinang. Data were collected from December 2020 to March
2021. Permanent Plot located in Ulu Gadut, Padang City, West Sumatra (Figure 1). To obtain the pixel values associated with
biomass, the NDVI equation was used (Rouse et al, 1973).

(NIR — R)

NDVI = ——~
(NIR + R)

Inofrmation :
NDVI : Normalized Difference Vegetation Index
NIR : Near Infrared Band
R : Red Band
Calculation of tree biomass using allometric equation is as follows (Brown et al., 1996) :
Y=W *0,5
Information :
Y: Above Ground Biomass (Ton/Ha)
W: The Total Biomass (Ton/Ha)
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Figure 1. Map of Permanent Plot of Pinang-Pinang Forest, West Sumatera

NDVI has a range of values from -1.0 to 1.0. Clouds, water, and non-vegetation objects have a NDVI value less than zero.
Values representing vegetation are based on a range of 0.1 to 0.7. If the value of the index is higher than this range it means the
closing of the vegetation is healthier (Lillesand and Kiefer 1990). Above Ground Biomass (AGB) has been estimated to be more
than seven hundred thousand observations from Geoscience Laser Altimeter System (GLAS) using allometric equations that
estimate AGB based on the metrics of the canopy derived from the lidar (hanset et al. 2013).

III. RESULT AND DISCUSSION

The statistical analysis used is the correlation and regression analysis. Correlation analysis is used to measure the correlation
relation between variables, where in this research the variables used are NDVI's vegetation index values and the value of carbon
content. Whereas regression analysis is used to measure how large the variables are bound, where what becomes a free variable is
the value of the vegetation index used and what becomes a bonded variable is carbon value. Based on the reforestation analysis of
the target, the A value of 1.64 and the B value of 23.75 were the same as y= 1.64 + 23.75x. This recursive equation suggests the
regression coefficient value is positive. This means that carbon and NDVI's grades are directly proportional or that the NVDI value
increases accordingly.

Calculating value (R) of 0.644 and value (R?) of 0.41 is obtained. Value (R?) is a value that shows the correlation rate between
interconnected variables, in this case of carbon and NDVI values. As higher grades (r grades), the better correlation between carbon
values and NDVI values is. Young (1982) in Rakhmawati (2012) states that if a coefficient value (R?) is greater than 0.4 then the
NDVI relationship and the carbon reserve have a strong relationship. In this study, an R score of 40% marks means that the
magnitude of carbon in the 40% field can be determined by the value of NDVI through the regression equation of y = 1.64 + 23.75x.
The rest is determined by another factor. NDVI. Value relationship with carbon reserves can be seen in (figure 2)
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Figure 2. NDVI Value Relationship with Carbon Reserves

Estimates of carbon reserves on the permanent plot of the Pinang-Pinang forest are 13.75 tons/ha. The Pinang-Pinang forest
has enormous potential for absorbing and storing carbon (Suwardi, 2013). According to data obtained from Forest Watch Indonesia
(FWI) natural forests Indonesia has lost more than 23 million hectares or equivalent to 75 times the size of Yogyakarta Province of
this data recorded by FWI since 2000-2017 (FWI, 2020).

Tropical forests contain as much as 40% of the carbon stored as terrestrial biomass and account for 30 percent of the treexterior
productivity (Dixon et al., 1994). The role of forests became more important in Indonesia's climate change policies. Deforestation
and land-use change, bringing about 60 percent of Indonesia's total emissions. So when the forest breaks, we lose twice. We not
only remove carbon from the trees but also lose the forest's ability to absorb carbon dioxide (Boer et al., 2009).

Forests are closely associated with carbon dioxide gas emissions, current climate change is one of the key issues for forestry
and environmental development both at the global and national levels. Climate change results from forest destruction, resulting in
their ability to absorb and save co2, and the increasing greenhouse gases on the earth that create global warming that will change
climate from normal circumstances.

IV. CONCLUSION

Pinang-Pinang forest is a primary forest located in West Sumatra, with the forest a permanent plot that has become the Andalas
University study. Estimates of carbon reserves on the permanent plot are 13.75 tons/ha. Statistical analysis is obtained (R) 0.644
and (R?) 0.41 with y = 1.64 + 23.75x equation. This recursive equation suggests the regression coefficient value is positive. This
means that carbon and NDVI values are directly proportional or that the more they increase, the more NDVI values.
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