
ABSTRAK 

 

PENDUGAAN BIOMASSA PADA KAWASAN HUTAN DI BALI BARAT 

MENGGUNAKAN CITRA LANDSAT 

 

 Salah satu upaya menjaga kelestarian hutan yaitu perlu dilakukan pengelolaan 

hutan yang memberikan manfaat, seperti melakukan estimasi biomassa. Pemanfaatan 

teknologi remote sensing adalah melalui citra Landsat 7 ETM+ dan Landsat 8 OLI. 

Estimasi biomassa melalui Citra Landsat dilakukan dengan pendekatan lndeks 

vegetasi. Adapun tipe indeks vegetasi yang digunakan adalah NDVI (Normalized 

Difference Vegetation Index), TNDVI (Transformed Normalized Diferrent Vegetation 

Index), RVI (Ratio Vegetation Index), dan TRVI (Transformed Ratio Vegetation 

Index). Tujuan dari penelitian ini adalah untuk mengetahui nilai estimasi biomassa 

hutan, hubungan estimasi biomassa hutan dengan index vegetasi, nilai estimasi 

biomassa menggunakan citra Landsat dan persamaan estimasi biomassa dari beberapa 

indeks  remote sensing 

 Data lapangan dengan memanfaatkan basis data Nasional Forest Inventory (NFI). 

Data Citra Landsat yang digunakan Landsat 7 ETM+ dan Landsat 8 OLI. Kedua data 

tersebut dipergunakan untuk perhitungan Estimasi biomassa, stok karbon, 

perbandingan biomassa menggunakan rumus Chave dan biomass menggunakan rumus 

Vertessey, hubungan biomass dengan index vegetasi, perhitungan GPP dan terakhir 

dapat dilihat hasil dari model persamaan untuk estimasi biomassa dari beberapa indeks 

remote sensing. 

 Berdasarkan hasil penelitian, estimasi biomassa dan karbon terbesar terdapat pada 

bulan September tahun 2014 dengan jumlah 15.528 ton/m2 dan 7.298 tonC/m2. 

Estimasi biomassa dan estimasi karbon terkecil terdapat pada bulan Juni tahun 2008 

dengan jumlah 8.794 ton/m2 dan 4.113 tonC/m2. Hubungan estimasi biomassa denga 

index vegetasi cukup signifikan. Hal ini ditunjukkan denga nilai R2 yang mencapai 

80%. Hasil nilai GPP terbesar berada pada September, 2014 yaitu sebesar 3.869 

tonC/m2day dan nilai GPP NDVI terkecil berada pada March, 2010 yaitu sebesar 2.297 

tonC/m2day. Berdasarkan gambar distribusi estimasi biomassa, potensi estimasi 

biomassa yang terdapat pada wilayah hutan Bali Barat beragam sesuai keempat index 

vegetasi. 

 Hasil penelitian ini dapat digunakan sebagai dasar perencanaan dalam 

pembangunan untuk menjaga kelestarian hutan alam di kawasan hutan Bali Barat 

dalam mengatasi keseimbangan ekosistem hutan alam terutama untuk mengatasi 

fenomena perubahan iklim. 

 

Keywords: Biomassa, Index Vegetation, GPP, Landsat, dan Remote Sensing 

 

 

 
viii 



 

ABSTRACT 

BIOMASS ESTIMATION IN WEST BALI FOREST USING  

LANDSAT DATA 

 

As it is necessary for forest management that provides benefits, such as 

estimating biomass one of the efforts to preserve the forest (Landsat 7 ETM+ imaging 

and Landsat 8 OLI imaging). Estimates of biomass through Landsat was conducted by 

vegetation index approach. Using the type of the vegetation used index are the NDVI 

(Normalized Difference Vegetation Index), TNDVI (Transformed Normalized 

Diferrent Vegetation Index), RVI (Ratio Vegetation Index), and TRVI (Transformed 

Ratio Vegetation Index). The purpose of this research is to estimate the value of forest 

biomass estimation, based on the relationships between biomass estimation and 

vegetation index, value of the biomass estimation and the equation to estimates biomass 

from remote sensing indices.  

The field data was national Forest Inventory (NFI). Both of the above data used 

for the calculation of biomass estimates, carbon stock, comparatif of biomass using the 

Chave formula and biomass using the Vertessey formula, relationship between biomass 

estimation and vegetation index, GPP calculation, and the latter can be the result of the 

equation to estimated biomass from remote sensing indices. 

Based on the research results, biomass estimation and carbon of the largest 

obtained in September 2014 with a total of 15.528 ton/m2 and 7.298 tonC/m2. On the 

biomass estimation and carbon the smallest in June of 2008, with a total 8.794 ton/m2 

4.113 tonC/m2. The relationship between Biomass estimates and the vegetation index 

is quite significant (80%). The results of the GPP is the largest in September, 2014 

namely amounted to 3.869 of tonC/m2day and GPP values were the smallest in March, 

2010, namely amounted to 2.297 tonC/m2day. Based on distribution of biomass 

estimates, potential of biomass estimates contained in forest areas of West Bali varied 

according to the four of vegetation indexs. 

The results of this study can be used as a basis for planning in development to 

preserve the natural forest in forest areas of West Bali in addressing the balance of 

natural forest ecosystems, especially to address the climate change phenomenon. 
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CHAPTER I 

INTRODUCTION 

1.1.Background 

Forests are natural resources that greatly beneficial to humans. Not only it 

provides great biodiversity, but also play an important role in the balance of survival 

of living beings. Forests basically function as a buffer for the system of life, some of 

them as a supply storage of water and oxygen. The forest area in the Province of Bali 

covers an area of 130,686.01 hectares that include protected areas (non-cultivation 

area) namely nature reserves, national parks, forest reserves, nature parks and protected 

areas with total area of 122,059.65 ha and the remaining area of 8626.36 ha consisting 

of permanent production forests and limited production forest includes cultivation area 

(Pemerintah Provinsi Bali, 2009). The forest area in Bali, especially in forest areas of 

West Bali is very vulnerable to environmental changes. Where the forest area of West 

Bali is 66763.41 hectares, which is a combination of a group of forest areas in the 

western region of the Province of Bali, an area dominated by protected forest area of 

59,223.71 hectares (88.71%), the rest is the production forest area covering an area of 

7539.70 hectares (11.29%) and it includes the area of regency, watershed, groups of 

forest / Forestry Land Register (FLR), Resort Police forests (RPH) and functions of 

forests (Tim Bali Barat, 2012). The forest area especially in the forest of West Bali 

should be managed entirely for the conservation and protection of ecosystems. One of 

the deciding factors in determining policies and development strategies of production, 

 



both permanent production forest and limited production forest, the management is 

emphasized on the conservation aspects so that the production forest in the Province of 

Bali in use on a limited basis. Thus, the development of the forest in the Province of 

Bali is emphasized on the ecological aspects by taking into consideration the social, 

environmental and economic aspects (Pemerintah Provinsi Bali, 2009). 

One of the efforts to preserve the forest that it is necessary for forest 

management that provides benefits, such as estimating biomass. Biomass is very 

relevant to the issue of climate change as well as plays an important role in the carbon 

cycle. Where natural forest is the highest carbon sink when compared to agricultural 

land, it is because of high diversity of trees, with undergrowth and litter on the ground 

that much. Thus it can be offset by plants or long-lived woody trees that grow in the 

forests, which store much larger carbon than annual crops (Panggabean et al., 2012). 

As a consequence, in case of forest damage such as burning, logging and so it will 

increase the amount of carbon in the atmosphere. Thus, we need to know the amount 

of biomass estimates because biomass plays an important role in the carbon cycle. 

Estimation for the number of biomass that is carried out directly in the field is very 

difficult to be done, because of the vast area to be estimated so that it takes a lot of cost, 

time, and effort. Biomass is the total organic material produced by a plant expressed in 

ton of dry weight per unit area (Brown, 1997). 

       Bali Province has natural forests that have high diversity of tree species, and thus 

has stored quite large biomass estimates. Therefore, the study will be conducted to 

obtain information and data on the biomass content stored in the forests of West Bali, 
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so that it is expected to obtain the distribution maps of estimated value of biomass. To 

find out how much biomass is stored, then the approach to the estimation of image data 

(Remote Sensing) be done, Remote Sensing is preferred because it can be used for a 

region with a large area. Remote sensing technology has evolved in the world of 

forestry, using satellite as a vehicle in data retrieval. Remote sensing is considered 

sufficient to provide the required information quickly and completely with an adequate 

degree of accuracy and a relatively low cost (Purba and Tjahyani, 2014). 

Remote sensing technology utilization is through Landsat imaging. Estimates of 

biomass through Landsat be conducted by vegetation index approach. Vegetation index 

is a way to detect the density of vegetation through the spectral characteristics of the 

channels that are sensitive to the phenomenon of the vegetation on the red radiation 

spectral range, with infrared to obtain a value that reflects the abundance or health of 

vegetation (Lillesand and Kiefer, 1997). Estimation biomass approach vegetation 

indices have been done as to estimate the biomass with the approach of the vegetation 

index of NDVI, TNDVI, RVI, and TRVI through Landsat in forest areas of West Bali, 

conducting the estimation of biomass, on a surface using remote sensing data of 

Landsat through the vegetation index of NDVI, TNDVI, RVI, dan TRVI various 

woody tree species that located in the forest areas of West Bali (Ardiansyah et al., 

2005). The estimation of biomass on the surface of land cover using the vegetation 

index approach be conducted. The type of used the vegetation index is the NDVI 

(Normalized Difference Vegetation Index), TNDVI (Transformed Normalized 

Different Vegetation Index), RVI (Ratio Vegetation Index), and TRVI (Transformed 
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Ratio Vegetation Index). Thus, the data obtained from the images and data obtained 

from the field that have been processed be analyzed to obtain or determine the biomass 

estimates that located in forest areas of West Bali in tree stands, spread throughout the 

forest , and also to map the distribution of biomass stand trees in the forest area of West 

Bali. 

The results of data analysis compared using the Gross Primary Productivity 

(GPP) by combining remote sensing by the process of photosynthesis carbon. The 

result of photosynthesis, among others stored in the form of biomass that makes the 

vegetation is increasingly becoming a major or higher. This growth will be continued 

until the vegetation physiologically stop growing or harvested (Kyrklun, 1990). Results 

of the biomass is converted in the form of carbon according to the equation Indonesian 

National Standard (INS). Carbon measurement method it is important to know the 

potential of carbon uptake in a forest area, by using the method effectively and 

properly, the potential for carbon measurement can be known accurately and 

convincingly. 

 Gross Primary Production (GPP) is the flux of carbon dioxide absorbed by 

plants through the process of photosynthesis (Sakamoto et al., 2011). Vegetation cover 

on the earth's surface is needed to estimate the uptake of carbon by the method of Gross 

Primary Production (GPP) (As-Shakur et al., 2010). Formulas are required to perform 

the calculation of Gross Primary Production (GPP) as correction reflectance, NDVI 

calculation, calculation of fraction absorbed Photosynthetically Active Radiation 
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(FAPAR) and Photosynthetically Active Radiation (PAR) implemented on the 

application. 

 

1.2.Problem of Research 

Based on the background described above, the formulations of the problem in this 

proposal are as follows: 

1. How to determine the value of biomass using forest stands. 

2. How to determine the relationship between the value of the biomass in the forest 

stands and the biomass value of measurement results of Landsat imaging. 

3. How is the value of forest biomass using Landsat imaging. 

4. How to determine the equation to estimates biomass from remote sensing indices. 

 

1.3.Aim of Research 

The aims of this proposed research are: 

1. To determine the value of biomass using forest stands. 

2. To determine the relationship between the values of the biomass in the forest stands 

and the biomass value of measurement results of Landsat imaging. 

3. To determine the value of forest biomass using Landsat imaging. 

4. To determine the equation to estimates biomass from remote sensing indices. 
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1.4.Benefit of Research 

The benefits of this research are expected: 

1. Academically, this research will enrich the knowledge, especially about the 

effective and efficient method to determine biomass estimation using Landsat 

imaging; aware of the existence of forest of West Bali; knowing the value of the 

biomass contained in the forests of West Bali; and to determine the distribution of 

the use of biomass in the forests of West Bali in a map form. It can be used as a 

basis for designing control strategies of forest destruction in the forest area of West 

Bali.  

2. Practically, this research can be used as a reference tool to develop technical 

estimates of biomass in the forests of West Bali using Landsat imagery data. 
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